The cerebellum is known to have important functions in motor control, coordination, motor learning, and timing. It may have other ''higher'' functions as well, up to and including cognitive processing independent of motor behavior. In this article, we will review some of the evidence from functional imaging, lesion studies, electrophysiological recordings, and anatomy which support the theory that the cerebellum provides a ''forward model'' of the motor system. This forward model would be used for control of movement; it could also underlie a cerebellar role in coordination. In this role, the forward model would generate time-specific signals predicting the motion of each motor effector, essential for predictive control of, for example, eye and hand movements. Data are presented from human eye and hand tracking that support this. Tracking performance is better if eye and hand follow the same spatial trajectory, but better still if the eye leads the hand by about 75 to 100 ms. This suggests that information from the ocular control system feeds into the manual control system to assist its tracking.
The cerebellum is an important neural structure, both because its dysfunction leads to pronounced disturbances in movement, posture, and balance and because it is a relatively massive structure in higher vertebrates. In humans, it represents about 10% of the volume of the brain, and even more striking, it has been estimated to hold more than half of all the neurones in the central nervous system. Such massive processing power must have a vital purpose, but this has proved difficult to pin down. The question ''what does the cerebellum do?'' has an implicit assumption, accepted by many but not all, that it performs a singular operation as it transforms its inputs into outputs. We accept this assumption, largely because of the uniformity of the cerebellar cortex, and would argue that the key to understanding the cerebellum is to find a single process that can account for the very diverse functions attributed to the cerebellum.
We will suggest that one of the fundamental functions of the cerebellum is to act as a ''sensory predictor,'' responsible for generating predictions about the sensory consequences of motor acts. Predictions about the sensory outcome of movement can be used to control motor outputs (Miall, Weir, Wolpert, & Stein, 1993) . Sensory R.C.M. is supported by a Wellcome Senior Research Fellowship. We thank David Rosenbaum for a thoughtful review of the paper.
